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Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tjandrasuwita 
(US Patent No. 6,198,469 Bl) in view of Kim (US Patent No. 5,859,633). 

As to claim 1, Tjandrasuwita teaches a liquid crystal apparatus for displaying an image 
on a liquid crystal cell through a liquid crystal driver driven by a predetermined number of bits 
by inputting image data in which one pixel is presented with a plurality of subpixels (See Fig. 4, 
items 401-406, in description See Col. 7, Lines 26-38); memory for storing information about an 
offset for converting gray level coordinates (See Fig. 4, items 402- 404, in description See Col. 3, 
Lines 65-68, Col. 4, Lines 1-2, Col. 7, Lines 20-25 and Col. 10, Lines 9-43); a gray level 
adjustment portion for performing a calculation on particular input sub-pixel data based on 
information about offset stored in memory (See Fig, 6- Fig. 9, Items 601-602, 604, in description 
See Col. 12, Lines 43-57); a pseudo-gray level-expansion portion for applying pseudo gray 
level expansion to sub-pixel data calculated by gray level adjustment portion, wherein sub-pixel 
data to which the pseudo gray level expansion portion is supplied to liquid crystal driver to 
display the image on liquid crystal cell (See Fig. 1-2, 6, 10, items 603, 401, 301, 207-208, 113, 
107, in description See Col. 4, Lines 63-68 and Col. 5, Lines 1-10), 

Tjandrasuwita does not show how gray level coordinates of a gamma characteristic 
spaced evenly according to number of bits into gray level spaced unevenly. 
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Kim teaches gray level coordinates of a gamma characteristic spaced evenly according to 
number of bits into gray level spaced unevenly (See Fig. 3, 6, items Vo- V64, in description See 
Col. 2, Lines 4-29 and Col. 4, Lines 61-68). It would be obvious to one of ordinary skill in the 
art at the time of invention to use Kim approach for extending gray scale capability in the 
Tjandrasuwita apparatus in order to provide gamma corrected gray scale voltages (See Col. 2, 
Lines 36-40 in the Kim reference). 

As to claim 2, Tjandrasuwita teaches the memory stores as a look-up table an offset value 
to be added or subtracted from each gray level as a desired gamma characteristic for each sub- 
pixel to which gamma characteristic conversion is to be applied (See Fig. 4, items 402- 404, in 
description See Col. 3, Lines 65-68, Col. 4, Lines 1-2, Col. 7, Lines 20-25 and Col. 10, Lines 9- 
43). 

As to claims 3, Tjandrasuwita teaches an offset value is value represented with a higher 
density gray level using a larger number of bits than number of bits of liquid crystal driver (See 
Fig. 4, items 204,403, in description See Lines 26-59, including Table 1). 

As to claims 4, Tjandrasuwita teaches pseudo-gray-level-expansion portion converts sub-pixel data 
which is converted by gray level adjustment portion and has larger number of bits than number of bits of liqi 
crystal driver into data which has number of bits of LC driver and is equivalent to data having larger number 
bits (See Fig. 6- Fig. 9, Items 601-602, 604, in description See Col. 12, Lines 43-57). 

As to claim 5, Tjandrasuwita teaches a monochrome liquid crystal apparatus with 
controller for outputting, from input monochrome data in which one pixel is represented with a 
plurality of sub-pixels, a gray level set for each of plurality of sub-pixels; a liquid crystal cell for 
displaying a monochrome image; (See Fig. 1, 2, 4, items 1 13, 201, 401-406, in description See 
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Col. 5, Lines 1-47 and Col. 7, Lines 26-380; a liquid crystal driver for supplying a voltage to LC 
cell based on gray level of plurality of sub-pixels output from controller without varying the LC 
transmittance for a particular gray level among the plurality of subpixels (See Fig. 1-2, 6, 10, 
items 603, 401, 301, 207-208, 113, 107, in description See Col. 4, Lines 63-68 and Col. 5, Lines 
1-10). 

Tjandrasuwita does not show a characteristic for the particular subpixel in which no 
multiple of the brightness level of any intermediate gray level is identical to the brightness level 
of any intermediate gray level of another sub-pixel and selecting a gray level which provides 
desired brightness from within characteristic. 

Kim teaches gray level coordinates of a gamma characteristic spaced evenly according to 
number of bits into gray level spaced unevenly (See Fig. 3, 6, items Vo- V64, in description See 
Col. 2, Lines 4-29 and Col. 4, Lines 61-68). It would be obvious to one of ordinary skill in the 
art at the time of invention to use Kim approach for a characteristic for the particular subpixel in 
which no multiple of the brightness level of any intermediate gray level is identical to the 
brightness level of any intermediate gray level of another sub-pixel and selecting a gray level 
which provides desired brightness from within characteristic in the Tjandrasuwita apparatus in 
order to provide gamma corrected gray scale voltages (See Col. 2, Lines 36-40 in the Kim 
reference). 

As to claims 6-7, Tjandrasuwita does not show controller uses a gray level which fills the space 
between coordinates of gray levels spaced evenly on a given gamma characteristic curve to output gray level 
plurality of sub-pixels or outputs a gray level based on a different gamma characteristic for the other subpixe 
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Kim teaches gray level coordinates of a gamma characteristic spaced evenly according 
to number of bits into gray level spaced unevenly (See Fig. 3, 6, items Vo- V64, in description 
See Col. 2, Lines 4-29 and Col 4, Lines 61-68). It would be obvious to one of ordinary skill in 
the art at the time of invention to use Kim approach for a gray level which fills the space 
between coordinates of gray levels spaced evenly on a given gamma characteristic curve to 
output gray level at plurality of sub-pixels or outputs a gray level based on a different gamma 
characteristic for the other subpixels in the Tjandrasuwita apparatus in order to provide "gamma 
correction" (See Col. 2, Line 29 in the Kim reference). 

As to claim 8, Tjandrasuwita teaches a controller providing image data for each of 
plurality of subpixels to a liquid crystal driver supplying voltage to a liquid crystal cell by 
inputting image data in which one pixel is presented with a plurality of subpixels (See Fig. 4 5 
items 401-406, in description See Col. 7, Lines 26-38); memory for storing information about an 
offset for converting gray level coordinates (See Fig. 4, items 402- 404, in description See Col. 3, 
Lines 65-68, Col. 4, Lines 1-2, Col. 7, Lines 20-25 and Col. 10, Lines 9-43); a gray level 
adjustment portion for performing a calculation on particular input sub-pixel data based on 
information about offset stored in memory (See Fig. 6- Fig. 9, Items 601-602, 604, in description 
See Col. 12, Lines 43-57); a pseudo-gray level-expansion portion for applying pseudo gray 
level expansion to sub-pixel data calculated by gray level adjustment portion (See Fig. 1 -2, 6, 1 0, 
items 603, 401, 301, 207-208, 113, 107, in description See Col. 4, Lines 63-68 and Col. 5, Lines 
1-10). 

Tjandrasuwita does not show how gray level coordinates of a gamma characteristic 
spaced evenly according to number of bits into gray level spaced unevenly. 
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Kim teaches gray level coordinates of a gamma characteristic spaced evenly according to 
number of bits into gray level spaced unevenly (See Fig. 3, 6, items Vo- V64, in description See 
Col. 2, Lines 4-29 and Col. 4, Lines 61-68). It would be obvious to one of ordinary skill in the 
art at the time of invention to use Kim approach for extending gray scale capability in the 
Tjandrasuwita apparatus in order to provide gamma corrected gray scale voltages (See Col. 2, 
Lines 36-40 in the Kim reference), 

2. Claims 9-10, 12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tjandrasuwita in view of Larkin et al. (US Patent No. 6,466, 225 Bl). 

As to claim 9, Tjandrasuwita teaches an image conversion method for displaying an 
image on a liquid crystal cell by supplying a voltage through a liquid crystal driver based on 
input image data (See Fig. 4, items 401-406, in description See Col. 7, Lines 26-38); inputting 
sub-pixel data in which one pixel of image data represented by plurality of sub-pixels (See Fig. 
4, items 402- 404, in description See Col.3, Lines 65-68, Col. 4, Lines 1-2, Col. 7, Lines 20-25 
and Col. 10, Lines 9-43); replacing sub-pixel data with an appropriate gray level which provides 
a desired brightness selected from a higher density gray levels than a gray level with the number 
of bits in liquid crystal driver (See Fig. 6- Fig. 9, Items 601-602, 604, in description See Col. 12, 
Lines 43-57). 

Tjandrasuwita does not show different gamma characteristics to each of plurality of sub- 
pixels. 

Larkin et al. teaches different gamma characteristics to each of plurality of two sub-pixels 
(See Fig, 12, items LUT2-3, in description See Col, 6, Lines 13-15 and Lines 38-51). It would 
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be obvious to one of ordinary skill in the art at the time of invention to use Larkin et al. approach 
for different gamma and LUTs in the Tjandrasuwita apparatus in order to reduce number of 
artifacts (See Col. 1, Lines 27-32 in the Larkin et al. reference). 

As to claim 10, Tjandrasuwita teaches the step of pseudo-converting sub-pixel data 
replaced with appropriate gray level into data having the number of bits of LC driver (See Fig. 4, 
items 204, 403, in description See Col. 7, lines 26-59, including Table 1). 

As to claim 12, Tjandrasuwita teaches inputting of a plurality pieces of sub-pixel, each 
of pieces of sub-pixel image data comprising N bits (See Fig. 4, items 402- 404, in description 
See Col.3, Lines 65-68, Col. 4, Lines 1-2, Col. 7, Lines 20-25 and Col 10, Lines 9-43); 
selecting an appropriate gray level which provides desired brightness, providing replaced gray 
level as an output value for particular piece of sub-pixel image (See Fig. 6- Fig. 9, Items 601- 
602, 604, in description See Col. 12, Lines 43-57). 

Tjandrasuwita does not show second gamma characteristics corresponding to M bits 
(M>N), which is provided by adjusting a first gamma characteristic corresponding to N bits, 
selecting an appropriate gray level which provides desired brightness based on second gamma 
characteristic. 

Larkin et al. teaches different gamma characteristics to each of plurality of two sub-pixels 
(See Fig. 12, items LUT2-3, in description See Col. 6, Lines 13-15 and Lines 38-51). It would 
be obvious to one of ordinary skill in the art at the time of invention to use Larkin et al. approach 
for different gamma and LUTs in the Tjandrasuwita apparatus in order to reduce number of 
artifacts (See Col. 1, Lines 27-32 in the Larkin et al. reference). 
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As to claim 13, Tjandrasuwita teaches a an image display method for displaying a 
monochrome image having multiple gray levels by dividing one pixel into multiple subpixels 
(See Fig. 1, 2, 4, items 113, 201, 401-406, in description See Col. 5, Lines 1-47 and Col. 7, Lines 
26-380; selecting an appropriate gray level providing desired brightness based on assumed 
gamma characteristic, displaying the monochrome image based on selected appropriate gray 
level (See Fig. 1-2, 6, 10, items 603, 401, 301, 207-208, 1 13, 107, in description See Col. 4, 
Lines 63-68 and Col. 5, Lines 1-10). 

Tjandrasuwita does not assume a gamma characteristic of sub-pixels in which no 
multiple of a brightness level of a intermediate gray level of sub-pixel is identical to a brightness 
level of any intermediate gray level of another sub-pixel. 

Larkin et al. teaches different gamma characteristics to each of plurality of two sub-pixels 
(See Fig. 12, items LUT2-3, in description See Col. 6, Lines 13-15 and Lines 38-51). It would 
be obvious to one of ordinary skill in the art at the time of invention to use Larkin et al. approach 
for different gamma and LUTs in the Tjandrasuwita apparatus in order to reduce number of 
artifacts (See Col. 1, Lines 27-32 in the Larkin et al reference). 

3. Claims 1 1, 14-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tjandrasuwita and Larkin et al. as aforementioned in claims 9 and 13 in view of Kim. 

As to claim 1 1, Tjandrasuwita and Larkin et al do not teach a gray level filling the 
space between gray levels of a basic gamma characteristic set based on number of bits. 

Kim et al. teaches gray level coordinates of a gamma characteristic spaced evenly 
according to number of bits into gray level spaced unevenly (See Fig. 3, 6, items Vo- V64, in 
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description See Col. 2, Lines 4-29 and Col. 3, Lines 61-68). It would be obvious to one of 
ordinary skill in the art at the time of invention to use Kim approach filling the space between 
gray levels of a basic gamma characteristic set based on number of bits the Tjandrasuwita and 
Larkin et al. apparatus in order to provide "gamma correction" (See Col. 2, Line 29 in the Kim 
reference). 

As to claims 14-15, Tjandrasuwita and Larkin et al. do not show higher density gray 
levels between gray levels spaced evenly on basic gamma characteristic curve set based on the 
number of bits and replacing their original gray level with the selected gray level. 

Kim teaches gray level coordinates of a gamma characteristic spaced evenly according 
to number of bits into gray level spaced unevenly (See Fig. 3, 6, items Vo- V64, in description 
See Col. 2, Lines 4-29 and Col. 4, Lines 61-68). It would be obvious to one of ordinary skill in 
the art at the time of invention to use Kim approach filling the space between gray levels of a 
basic gamma characteristic set based on number of bits the Tjandrasuwita and Larkin et al. 
apparatus in order to provide "gamma correction" (See Col. 2, Line 29 in the Kim reference). 

Response to Arguments 
4. Applicant's arguments filed on 04-29-03 have been fully considered but they are not 
persuasive. 

On page 2, second paragraph Applicant puts in bold following: "without varying the 
liquid crystal transmittance for a particular dray level". The examiner could not find this 
limitation in claims. If the applicant mentioned something from the specification, Tjandrasuwita 
has RGB color brightness-level waveform (equivalent of y-characteristics in the application) and 
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will get different brightness or transmittance for different input voltages or gray level coordinates 
(See Col 11, Lines 2-13) 

On page 2, last paragraph and the first paragraph of page 3, the Applicant stated, that 
Tjandrasuwita that memory does not store information about offset and storing only "pixel 
mapping data". However, Tjandrasuwita is using pixel color offset values in the second 
memory, and stores mapping information in the first memory (See Col. 2, Lines 47-62 and from 
Col. 3, Lines 65 to Col. 4, Line 8). Please note, the equivalency between y-characteristics in the 
application and RGB color brightness-level waveform in the Tjandrasuwita reference. 

On page 3, third paragraph the Applicant stated that Kim fails to solve the deficiencies 
of Tjandrasuwita. But, Kim only teaches how to provide a gradation driving circuit of a liquid 
crystal display capable of displaying gamma-corrected gray-scaled voltages with only limited 
number of source voltages and gray level coordinates of a gamma characteristic spaced evenly 
according to number of bits into gray level spaced unevenly. It is not necessarily for Kim to 
repeat all limitations of the Tjandrasuwita reference, as stated in the last paragraph of the 
Applicant response on page 3. The examiner recognizes that obviousness can only be established 
by combining or modifying the teachings of the prior art to produce the claimed invention where 
there is some teaching, suggestion, or motivation to do so found either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the art. See In re 
Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988)and In re Jones, 958 F.2d 347, 21 
USPQ2d 1941 (Fed. Cir. 1992). In this case, Kim only addresses only converting gray level 
coordinates spaced evenly. . . . 
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Conclusion 



5. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonid Shapiro whose telephone number is 703-305-5661 . The 
examiner can normally be reached on 8 a.m. to 5 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bipin Shalwala can be reached on 703-305-4938. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-872-9314 for regular 
communications and 703-872-9314 for After Final communications. 



Telephone inquire 
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Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-4750. 

Is 

May 10, 2003 



B1PIN SHALWALA 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2SO0 




